The importance of the left atrium in cardiac haemoatrium to respond to any fall in pressure, 4,5 and therefore, a chronically dilated left atrium does not dynamics is often under-recognised. In elderly patients, atrial transport can contribute towards 25-significantly change in size with transient changes 30% of the stroke volume, and loss of atrial funcin left atrial pressure. 6 tion, as seen in atrial fibrillation, can result in a sigFor some years, it has been realised that diastolic nificant reduction in cardiac output, exercise toleras well as systolic function may be abnormal in left ance and general well-being. The beneficial ventricular disease and that it is possible to quantify haemodynamic effects of preserving left atrial funcsuch disturbances non-invasively, especially with tion are also illustrated by numerous studies demonDoppler echocardiography. The latter allows early strating an improvement in exercise capacity and diastolic function to be inferred, usually by well-being after cardioversion of atrial fibrillation measurement of the mitral in-flow velocity into the and subsequent maintenance of sinus rhythm. 1 left ventricle, either in absolute terms or more comAnother important (and probably more common) monly, as the ratio of velocity of atrial systole to that scenario where the atrial contribution is neglected in early diastolic filling. Nevertheless, the mitral inis in congestive heart failure, especially that secondflow velocity pattern is very commonly affected by ary to diastolic dysfunction. Whilst heart failure is many factors in addition to diastolic function, such often thought to be due to abnormalities in the sysas age, heart rate, left atrial pressure and left ventolic or contractile function of the heart, 30-40% of tricular systolic function. Amongst the various facpatients who have the clinical syndrome of congestors that can effect left ventricular filling, preload tive heart failure have normal systolic function. 2 In plays a particularly significant role. 7 The measuresuch patients, the primary abnormalities are in ment of transmitral flow pattern on Doppler echodiastole, predominantly due to inappropriate heart cardiography is, therefore, influenced by the interrate, decreased left ventricular diastolic compliance action between left atrial pressure (that is, preload) and impaired ventricular systolic relaxation -left and left ventricular relaxation. 8 A reduction in preatrial transport has an important role in such cirload achieved by different methods can, therefore, cumstances. During diastole, except for the period of isovolWhilst the latter is the commonest non-invasive umic relaxation, the left atrium is exposed directly method of assessing diastolic function, certain to left ventricular pressures through the open mitral caveats are necessary.
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valve. Because the left atrium is a thin walled strucThe two main causes of diastolic dysfunction are, ture, its size may increase with any increase in intrain fact, left ventricular hypertrophy (LVH) and atrial pressure. In the absence of mitral valve disease ischaemic heart disease. The increased wall thickand atrial fibrillation, left atrial size may reflect the ness in LVH causes reduced ventricular compliance chronicity and duration of high left atrial pressures.
and, therefore, affects diastolic properties. The The left atrial size on the four chamber view on increased left ventricular mass in hypertensives is echocardiography may, therefore, provide a simple also commonly associated with left atrial enlargenon-invasive assessment of the degree of left venment, where it is thought to be related to impairment tricular diastolic dysfunction, as this correlates with of left ventricular diastolic function. [11] [12] [13] However, left ventricular wall thickness.
3 After chronic atrial the primary abnormality appears to be in the active distension, there is little elastic recoil in the left phase of diastole; these patients have significantly prolonged isovolumetric relaxation and reduced ventricular filling during the rapid filling phase.
14 Several studies have, in fact, documented that the Correspondence: GYH Lip degree of diastolic dysfunction is positively corredecrease in left atrial reservoir volume and left atrial ejection force, and an increase in left atrial conduit lated with the degree of LVH [15] [16] [17] [18] and that Doppler echocardiography evidence of diastolic dysfunction volume. However, they do not find any statistically significant change in left atrial ejection fraction or is present even in white coat hypertensives. 19, 20 Interestingly, however, the physiologic LVH seen in E/A ratio. They suggest that normalisation of left atrial function can be attributed to improvement in left atheletes or obese subjects is not associated with the abnormalities in diastolic function. 18, 21 ventricular diastolic function and an adaptive alteration in left atrial function. In obese subjects where the left atrial enlargement is not mediated through impairment of left ventricuWhat are the implications of this? Improvement of left atrial function which parallels the regression lar diastolic function, it is more likely to reflect the physiological adaptation of the heart to the obese of LVH may have beneficial haemodynamic effects. Dilated atria with reduced function may also predisstate. 21, 22 In a study by Sasson et al, 21 left atrial enlargement was more frequent in the normotensive, pose patients with hypertension to intra-atrial stasis and may also provide a mechanism for developing otherwise healthy, obese subjects and correlated well with left ventricular mass. Nevertheless the atrial fibrillation (especially with further stretch and fibrosis of left atrial mycocardium) and perhaps pathophysiological mechanisms which may lead to left atrial enlargement in the obese are not well increased intravascular thrombogenesis. This is particularly important since hypertension itself may understood. Recent studies have suggested that the association between left ventricular diastolic dysconfer a prothrombotic or hypercoagulable state.
30
Our group has also recently reported higher plasma function and increased left ventricular mass may be attributed to a disproportionate accumulation of colfibrinogen levels in hypertensives with LVH compared to those without LVH; where the high lagen in the interstitial space of the hypertensive LVH secondary to the pressure overload condition. 23 fibrinogen levels were correlated with increased atrial size and left ventricular mass index. 31 The presIn the normotensive obese, however, the increase in left ventricular mass is not accompanied by myocarence of hypertension is also a risk factor for stroke, and is additive to the risk of stroke and thromboemdial fibrosis.
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Left atrial enlargement detected on ECG and/or bolism in atrial fibrillation. 32 The relationship between hypertension, impaired left atrial function, echocardiography often predates hypertensive LVH. 25 In hypertension, left ventricular compliance thrombogenesis and intra-atrial stasis may perhaps explain some of the increased risk of stroke ahd is reduced, and if LVH is present, increased left ventricular stiffness contributes to diastolic dysfunction thromboembolism in hypertension. Furthermore, loss of left atrial function may be a found in this condition. There are also differences in the various parameters of left ventricular filling contributory factor to heart failure in hypertension, which is more likely to be more of a problem in eldbetween normotensive and hypertensive patients with LVH, which suggests a relative shift of left venerly patients who are more dependent on atrial transport. Indeed Topol et al 33 reported a syndrome tricular filling from the early filling phase of diastole; thus there is a reduction in early rapid fillwhich has been referred to as 'hypertensive cardiomyopathy of the elderly' where elderly female ing velocities, with a compensatory increase in velocity during atrial contraction. Thus, when LVH is hypertensive women with heart failure have hyperdynamic, non-dilated left ventricles with evidence mild to moderate, parameters of left ventricular diastolic function and measurements of left atrial size of LVH. The study by Dernellis et al 29 demonstrating normalisation of atrial function by the treatment of may facilitate the distinction between normal variations and pathological increases in left ventricular hypertension and the regression of LVH offers another explanation for the beneficial effect of mass. 26 Other authors have postulated the use of the atrial ejection force or atrial ejection fraction as more regressing LVH and perhaps treating hypertensive heart failure. Further studies exploring the relationspecific indices of left atrial systolic function. 27 Reduction in early diastolic emptying of the left ship between these beneficial changes in left atrial function and long term morbidity and mortality, atrium in hypertensives compared to normal has also been demonstrated using Fourier analysis of especially from stroke and thromboembolism, in hypertensives would be useful. gated radionuclide techniques. 
